Background
We recently reported that the rate of decline of death attributed to total cardiovascular disease (CVD) and to heart disease (HD) in the U.S. had decelerated substantially between 2011 and 2014 [1] , with the annualized percent decline in CVD and HD mortality decreasing from 3.79% and 3.69% respectively for 2000-2011 to 0.65% and 0.76% for 2011-2014. We suggested that HD mortality might increase in 2015 [1] which was confirmed by the recent report of a 0.9% increase from 167.0 to 168.5 per 100,000 person-years from 2014 to 2015, the first year-to-year increase since 1992-93 [2, 3] .
HD-related death encompasses a wide range of heart conditions. Thus, from both prevention and intervention perspectives, it is important to further delineate trends in subcategories of HD-related death. We studied mortality trends in the two largest subgroups of HD (ischemic heart disease [IHD] and heart failure [HF] ) and in all other HD combined.
Methods
Mortality rates between 2000 and 2015 were ascertained using the U.S. Centers for Disease Control and Prevention's Wide-Ranging Online Data for Epidemiologic Research (CDC WONDER) dataset, which includes the assigned cause of death from all death certificates filed in the 50 states and the District of Columbia [3] . Categorization of the presumed cause of death used International Statistical Classification of Diseases and Related Health Problems, Tenth Edition codes as follows: HD (codes I00-I09, I11, I13, and I20-I51), IHD (I20-I25), HF (I50), and all other causes of HD (I00-I09, I11, I13, I26-I49, and I51).
This study did not require institutional review board approval because it analyzes government-issued public use data without individual identifiable information.
Age-standardized mortality rates (AAMR) were calculated using the direct method, with the 2000 U.S. Census as the standard population using the following age categorization: younger than 1 year, 1 to 4, 5 to 14, 15 to 24, 25 to 34, 35 to 44, 45 to 54, 55 to 64, 65 to 74, 75 to 84, and 85 years or older [4] . Poisson regression with allowance for overdispersion was used for point and interval estimation of age-adjusted annual rates of change for 
Results
Mortality rates from 2000 to 2015 for HD and HD subgroups are shown in Table 1 , with the largest subgroup being IHD. Compared to 2014, in 2015, an increase in overall HD occurred in men (0.4%), women (1.4%), and in all racial-ethnic groups except NH Blacks in which HD mortality decreased by 0.3%. The 2015 mortality rate for each HD subgroup was higher in men than in women. By race-ethnicity, NH blacks had the highest mortality rate for each HD subcategory, followed by NH whites, NH American Indian/Alaskan Natives, Hispanics, and NH Asian/Pacific Islanders.
The rate of decline in death attributed to IHD slowed in 2011-2015, with mean annual rate of change of −2.66% compared to −4.96% for 2000-2011 (Table 2 , Fig. 1 ). The difference in the rate of change between the two time periods was statistically significant overall, in each sex and, among NH whites, NH blacks, and Hispanics.
In sharp contrast, mortality rates attributed to HF and all other HD declined from 2000 to 2011, but then increased from 2011 to 2015 (Table 2 , Fig. 1 ). These patterns were evident in both sexes (Tables 3  and 4 and Fig. 1 ) and in all race-ethnicity groups except NH American Indian/Alaskan Natives (Tables 5,   Table 1 Age-adjusted mortality rates for all heart disease, ischemic heart disease, heart failure, and all other CHD, United States, [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] [2015] Heart disease Ischemic HD Heart failure All other HD Year N = Population n = deaths AAMR a n = deaths AAMR n = deaths AAMR n = deaths AAMR Fig. 1 ). From 2011 to 2015, the mean annual rate of increase was 3.73% for HF-related mortality and 1.89% for all other HD mortality in the total population. The difference in the rate of change between the two time periods was statistically significant overall in each sex, and in all race-ethnicity groups except NH American Indian/Alaskan Natives for HF and other HD mortality as well as NH Asian/ Pacific Islander for other HD mortality (Table 2) . Trends in crude mortality rates (Table 10) for HD and each HD subgroup were similar to age-standardized mortality trends. Five specific ICD-10 codes accounted for 63% of deaths attributed to other HD during 2011-2015. There was an increase in age-standardized mortality rates per 100,000 person-years from 9.7 to 11.1 for hypertensive HD (ICD-10 code I11), 5.2 to 6.3 (p < 0.001) for atrial fibrillation and flutter (ICD-10 code I48), and a decrease from 6.8 to 6.3 (p < 0.001) for cardiomyopathy (I42). Changes were not statistically significant for nonrheumatic aortic valve disorders (I35), 4.5 to 4.6 (p = 0.45); and cardiac arrest (I46), 4.4 to 4.3 (p = 0.48).
Discussion
The increase in death attributed to HD in 2015 represents a notable landmark denoting a time where the impact of prevention efforts has been at least temporarily stalled. HD mortality increased across both sexes and Table 2 Age-adjusted mortality rates and annual rates of change for ischemic heart disease, heart failure, and other heart disease for time periods 2000-2011 and 2011-2015 most race-ethnicity groups. Although a slight decline was noted for NH blacks, HD-related death rates in this subgroup remain substantially higher than in other racial/ethnic groups. While the continued decline in IHD mortality is encouraging, the rate of decline decreased by nearly 50% during the 2011-2015 period compared to 2000-2011. The decades-long epidemic of obesity and diabetes mellitus are likely important factors contributing the deceleration of the rate of decline of cardiovascular mortality nationally [1] . A recent study analyzing data from several cohort studies demonstrated a substantial decrease in the incidence of new-onset IHD between two time periods, with baseline exams conducted from 1983 to 1990 and 1996 to 2001, and showed that the fraction of CHD attributable to diabetes decreased over time [5] . However, the prevalence of diabetes has risen considerably from the time period that diabetes was assessed for these studies, [6] and populations now living with longer duration of diabetes have higher risk of CHD [7] . Additionally, follow-up ended in 2011, the year that the IHD mortality trend change occurred, so that the findings regarding the decreasing fraction of CHD attributable to diabetes are likely to not be as relevant to the current time period.
Several U.S.-based studies have shown decline in the incidence of acute myocardial infarction with follow-up through 2008-2011, [8] [9] [10] [11] with one reporting additional Age-adjusted mortalilty rate per 100,000 person-years, directly standardized to the 2000 U.S. population Age-adjusted mortalilty rate per 100,000 person-years, directly standardized to the 2000 U.S. population follow-up showing continued decline through 2014 [12] . On the other hand, the prevalence of HF is on the rise [13] . The mortality trends for ischemic heart disease and HF since 2011 parallel these findings and are therefore plausible.
CVD remain a major cause of health loss internationally. Per the recent GBD (Global Burden of Disease) study, although dramatic declines in CVD occurred in regions with high socioeconomic status, only a gradual decrease or no change was noted in most other regions [14] . Of note, the data analyzed in our study used common groupings of ICD-10 codes to define heart disease and its subtypes such as IHD and all other HD in National Vital Statistics reports for the U.S. [15] that may be slightly different than codes used in GBD studies to define CVD and subtypes [16] . Therefore, the mortality numbers may vary. Similarly, in another study, trends in CHD and CVD mortality continue to be less favorable in Latin America than in Canada and in the U.S. [17] .
The National Center for Health Statistics recently reported that deaths considered HF-related (i.e., HF reported anywhere on the death certification) declined from 2000 to 2012 but increased from 2012 to 2014 [18] . It is possible that HF is being inappropriately designated as the underlying cause of death in many instances [19] . This report noted that IHD was the underlying cause of death in 2014 for 23.9% of HF-related deaths in adults aged 45 years and older but did not report on the frequency of IHD as a listed cause of death when HF was recorded as the underlying cause of death. This might slightly attenuate the downward trend in the IHD mortality rate if HF is being designated as the underlying cause of death when it is due to IHD. 
